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HEI Comparison – Rankings (i)
 Stakeholders are paying attention to institutional “quality”
based on:
- Efficiency
- Productivity
- International rankings
- National rankings
 National and international rankings are gaining attention and
popularity, and not necessarily for academic reasons.
 Rankings based on certain institutional aspects are data some
stakeholders might be interested in.
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HEI Comparison – Rankings (ii)
 Growing demand for Europe-wide information about HEIs: 
transparency about European Higher Education Area
 Comparison Europe – rest of the world (Lisbon strategy)
• 2003/2004 emergence of global rankings
– Shanghai Jiatong ranking
– THES (The Times Higher Education Supplement) World Ranking
– Leiden Ranking (bibliometric)
– Ecoles des Mines France
• High Impact in many countries
– Obsession for world class universities
– National excellence programmes (e.g. Germany, China, Korea)
• International discourse on rankings
– IREG (International Rankings Expert Group)
– 2006 Berlín Principles on Ranking of HEIs: “Criteria and Standars 
for international University Ranking”
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HEI Comparison – Rankings (iii)
• Rankings differ by:
– Types of institutions that are doing rankings
– Target groups, particular goals
• Information for prospective students (US News, CHE)
• Information about global positioning (Shanghai Jiatong, THES)
• Information for HE community (bibliometric “Leiden Ranking”)
• Even bases for accreditation (e.g. Nigeria)
– Dimensions and indicators: teaching & learning, research, 
internationalisation, social impact, etc…
Rankings vary in aims and target groups as well as in terms of what 
they measure, how they measure it and how they implicitly define 
quality
To show how university positions in rankings change depending on the 
indicator applied we present an empirical example of rankings based on: 
UNIVERSITY MISSION RATINGS:
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HEI Comparison – Ranking Example (i)
• 50 public universities
– UNED (National Open University)
– UNIA (Internacional de Andalucía)
– UIMP (Internacional Menéndez Pelayo)
• 27 private universities
– UDIMA (Universidad a Distancia de Madrid)
– UOC (Universitat Oberta de Catalunya)
– VIR (Universidad Internacional Valenciana)
– UNIR (Universidad Internacional de la Rioja)
• There are also several foreign universities
– (that offer studies based on the education systems in their countries
of origin)
SPANISH HIGHER EDUCATION SYSTEM
IN
S
T
IT
U
T
O
 D
E
 G
E
S
T
IÓ
N
 D
E
 L
A
 IN
N
O
V
A
C
IÓ
N
 Y
 D
E
L 
C
O
N
O
C
IM
IE
N
T
O
7
HEI Comparison – Ranking Example (ii)
 Teaching
– Successful performance rate
– Student-teacher ratio (FTE)
– Total running spending per student
 Research
– Thesis awarded per teachers holding a PhD degree
– Articles in ISI peer-reviewed journals per total tenured teachers
– Number of sexenios per tenured teachers
 Knowledge transfer
– % Patents applied by teachers
– Per-teacher university income from grants (public income)
– Per-teacher university income from contracts (private income)
3 SPECIFICATIONS FOR EACH MAIN UNIVERSITY MISSION
SAMPLE SELECTION
 47 Public Spanish Universities 
 Years 2002 and 2006.
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University
Successful performance rate Student-teacher ratio Total running spending per student
2002 2006 2002 2006 2002 2006
N R N R N R N R N R N R
A Coruña 54,00 41 54,52 43 22,26 47 16,08 42 2.577,54 47 4.176,07 45
Alcalá 60,00 23 59,67 28 15,74 16 13,16 14 4.309,72 11 6.247,02 9
Alicante 53,60 43 54,88 41 18,69 40 14,43 26 3.332,63 34 4.810,37 36
Almería 56,10 36 57,51 36 18,45 36 15,23 37 3.107,25 40 4.855,43 34
Autónoma de Barcelona 68,60 7 70,38 2 15,91 18 14,29 24 4.121,42 14 5.964,58 13
Autónoma de Madrid 47,00 47 66,98 9 15,79 17 13,27 17 4.173,28 13 5.639,38 19
Barcelona 71,00 5 66,71 10 14,84 12 12,98 12 4.327,86 9 6.202,16 10
Burgos 82,10 2 57,17 38 14,77 10 13,31 18 3.718,65 22 4.937,57 32
Cádiz 59,20 26 61,72 23 17,44 27 14,69 31 3.242,37 37 4.793,49 37
Cantabria 70,00 6 62,87 20 13,61 4 11,92 6 4.489,89 4 6.521,25 6
Carlos III de Madrid 50,90 45 69.40 3 14,50 7 11,95 8 4.314,62 10 6.303,43 8
Castilla La-Mancha 61,80 20 65,36 13 18,35 34 14,62 28 3.464,21 30 5.673,45 18
Complutense de Madrid 63,40 13 64,03 17 17,45 28 14,65 29 3.922,23 18 5.814.44 15
Córdoba 59,10 27 60,77 24 18,77 41 16,89 46 3.559,50 26 5.174,40 28
Extremadura 71,20 4 53,60 45 17,03 25 14,40 25 3.007,47 43 4.177,62 44
Girona 68,10 9 68,85 6 19,53 43 13,69 20 3.124,00 39 5.199,26 27
Granada 59,05 28 59,43 32 18,49 37 16,34 44 3.333,14 33 4.596,67 39
Huelva 57,40 33 65,40 12 18,02 33 13,11 13 3.502,63 28 5.410,31 24
Islas Baleares 59,90 24 59,65 29 16,52 22 15,03 36 3.346,20 32 4.168,86 47
Jaén 63,00 14 59,33 33 17,58 30 16,00 41 2.951,25 45 4.299,41 43
Jaume I de Castellón 57,00 34 56,76 39 17,49 29 13,83 21 3.478,40 29 5.727,62 16
La Laguna 56,00 37 55,42 40 14,63 8 13,50 19 4.412,20 6 5.565,51 21
La Rioja 73,00 3 59,55 31 18,68 39 16,09 43 3.675,79 23 4.989,41 30
Las Palmas de Gran Canaria 51,00 44 54,10 44 16,62 23 15,44 39 3.965,03 17 4.982,85 31
León 62,00 19 63,22 19 17,74 31 14,94 35 3.564,61 25 4.906,13 33
LLeida 65,00 11 69,02 5 16,04 19 11,05 3 4.118,77 15 6.713,32 4
Málaga 58,95 30 59,96 26 20,68 45 17,63 47 3.100,63 41 4.485,53 41
Miguel Hernández de Elche 63,00 16 59,58 30 16,16 21 14,18 22 3.832,95 21 5.452,93 23
Murcia 58,40 32 54,66 42 18,44 35 14,89 34 3.312,87 35 4.594,07 40
Oviedo 55,50 39 59,90 27 18,89 42 14,51 27 3.283,51 36 5.122,66 29
Pablo de Olavide 63,00 15 65,95 11 18,00 32 14,67 30 2.996,91 44 4.854,67 35
País Vasco 67,00 10 64,98 15 14,68 9 10,75 2 4.372,22 7 6.595,75 5
Politécnica de Cartagena 49,00 46 51,25 47 13,26 2 12,38 10 4.070,55 16 5.579,59 20
Politécnica de Cataluña 58,60 31 67,70 8 14,27 6 13,22 16 4.742,35 3 6.795,56 3
Politécnica de Madrid 53,80 42 52,03 46 15,53 15 11,80 5 4.439,51 5 7.122,61 2
Politécnica de Valencia 60,20 22 60,12 25 15,46 14 13,20 15 4.198,03 12 5.816,52 14
Pompeu Fabra 82,00 1 81,70 1 11,76 1 11,90 7 6.325,38 1 6.406,07 7
Pública de Navarra 63,50 12 69,36 4 13,28 3 10,44 1 5.394,16 2 8.323,53 1
Rey Juan Carlos 55,02 40 58,34 35 17,34 26 16,67 45 3.401,33 31 4.171,95 46
Rovira i Virgili 68,50 8 68,21 7 16,07 20 14,73 32 3.838,64 20 6.075,02 11
Salamanca 55,70 38 65,14 14 14,25 5 12,90 11 4.362,80 8 5.702,48 17
Santiago de Compostela 59,00 29 63,34 18 21,09 46 14,25 23 3.226,79 38 5.541,42 22
Sevilla 59,70 25 58,48 34 18,56 38 15,38 38 3.031,81 42 4.651,48 38
València-Estudi General 62,60 18 62,69 21 16,79 24 14,83 33 3.627,82 24 5.263,30 25
Valladolid 63,00 17 62,66 22 14,83 11 12,20 9 3.558,86 27 5.235,92 26
Vigo 56,90 35 57,19 37 20,29 44 15,61 40 2.740,99 46 4.407,93 42
Zaragoza 61,40 21 64,70 16 15,26 13 11,24 4 3.842,05 19 6.013,66 12
Teaching
Ratings 
HEI Comparison – Ranking Example (iii)
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University
Thesis / teachers holding a PhD 
degree
Articles ISI peer-reviewed journals / 
tenured teacher
Number of sexenios per tenured 
teacher
2002 2006 2002 2006 2002 2006
N R N R N R N R N R N R
A Coruña 9,41 32 8,55 30 0,21 28 0,22 39 0,67 40 0,77 41
Alcalá 11,66 19 14,08 10 0,30 12 0,36 16 1,34 12 1,44 15
Alicante 8,07 39 13,89 11 0,25 21 0,33 24 0,89 28 1,14 24
Almería 10,44 26 7,75 35 0,20 34 0,31 25 0,71 36 0,89 34
Autónoma de Barcelona 17,38 5 20,15 2 0,43 4 0,67 3 1,61 5 1,94 3
Autónoma de Madrid 24,07 1 18,25 4 0,63 1 0,70 2 2,09 1 2,31 1
Barcelona 16,78 6 16,02 5 0,58 2 0,73 1 1,52 7 1,66 6
Burgos 12,26 17 7,47 39 0,15 41 0,17 47 0,45 47 0,59 47
Cádiz 10,89 24 7,72 36 0,19 38 0,22 40 0,72 35 0,83 38
Cantabria 8,92 34 9,29 26 0,33 9 0,49 8 1,44 10 1,59 9
Carlos III de Madrid 12,80 15 7,35 40 0,24 22 0,30 26 1,54 6 1,78 4
Castilla La-Mancha 7,57 40 7,51 38 0,17 40 0,30 27 0,73 34 0,86 36
Complutense de Madrid 15,31 9 18,96 3 0,20 33 0,28 31 1,50 8 1,70 5
Córdoba 23,68 2 14,20 9 0,33 10 0,47 9 1,27 14 1,53 12
Extremadura 10,71 25 8,72 29 0,21 30 0,27 33 0,93 24 1,07 29
Girona 6,80 42 7,71 37 0,22 24 0,37 15 0,74 33 0,95 33
Granada 13,70 13 11,89 15 0,27 18 0,38 14 1,80 2 1,54 11
Huelva 9,70 29 5,44 47 0,15 42 0,17 45 0,51 45 0,61 44
Islas Baleares 8,72 36 8,80 28 0,27 17 0,35 18 1,13 19 1,24 20
Jaén 6,07 45 6,36 45 0,28 16 0,34 22 0,60 42 0,82 40
Jaume I de Castellón 7,39 41 11,85 16 0,14 43 0,17 46 0,86 30 1,09 27
La Laguna 10,98 23 7,22 42 0,22 25 0,29 28 0,89 27 1,01 31
La Rioja 9,65 30 5,97 46 0,21 29 0,25 36 0,71 38 0,87 35
Las Palmas de Gran Canaria 11,89 18 7,26 41 0,11 45 0,17 44 0,47 46 0,61 45
León 18,68 4 12,65 14 0,18 39 0,25 35 1,12 21 1,13 25
LLeida 8,54 38 8,03 33 0,21 26 0,34 20 0,90 26 1,03 30
Málaga 15,41 8 9,25 27 0,21 31 0,29 30 0,91 25 1,08 28
Miguel Hernández de Elche 14,87 10 61,90 1 0,41 5 0,53 7 1,15 18 1,27 19
Murcia 6,59 43 9,38 24 0,28 13 0,36 17 1,33 13 1,46 13
Oviedo 10,36 27 11,44 18 0,34 8 0,41 12 1,17 17 1,36 16
Pablo de Olavide 2,79 47 7,98 34 0,06 47 0,19 43 1,70 3 1,56 10
País Vasco 9,59 31 8,53 31 0,19 36 0,21 42 0,83 32 0,99 32
Politécnica de Cartagena 4,20 46 10,57 22 0,19 35 0,26 34 0,52 44 0,60 46
Politécnica de Cataluña 14,19 11 15,47 6 0,27 19 0,40 13 0,85 31 1,16 23
Politécnica de Madrid 9,29 33 8,13 32 0,13 44 0,21 41 0,62 41 0,77 42
Politécnica de Valencia 12,88 14 10,96 19 0,20 32 0,33 23 0,53 43 0,64 43
Pompeu Fabra 8,65 37 14,57 8 0,28 15 0,44 10 1,68 4 1,95 2
Pública de Navarra 12,32 16 9,35 25 0,24 23 0,29 29 0,89 29 1,19 22
Rey Juan Carlos 6,23 44 6,39 44 0,10 46 0,23 38 0,69 39 0,83 39
Rovira i Virgili 19,64 3 13,00 12 0,38 7 0,64 4 0,98 22 1,19 21
Salamanca 11,21 21 12,80 13 0,25 20 0,34 21 1,26 15 1,45 14
Santiago de Compostela 13,99 12 11,71 17 0,48 3 0,59 6 1,45 9 1,65 7
Sevilla 11,11 22 10,65 21 0,21 27 0,28 32 1,12 20 1,35 17
València-Estudi General 16,15 7 14,68 7 0,39 6 0,6 5 1,41 11 1,62 8
Valladolid 9,84 28 6,95 43 0,19 37 0,24 37 0,95 23 1,11 26
Vigo 8,90 35 10,66 20 0,32 11 0,44 11 0,71 37 0,86 37
Zaragoza 11,38 20 9,48 23 0,28 14 0,34 19 1,20 16 1,34 18
Research
Ratings 
HEI Comparison – Ranking Example (iv)
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Universtiy
% Patents applied by teacher Per-teacher university income from grants
Per-teacher university 
income from contracts
2002 2006 2002 2006 2002 2006
N R N R N R N R N R N R
A Coruña 0,26 19 0,00 46 2.066,21 24 3.852,28 21 83 28 219 16
Alcalá 0,41 13 0,91 2 2.361,92 21 3.483,33 23 49 37 55 40
Alicante 0,13 28 0,33 19 1.608,07 30 2.816,88 32 227 9 203 17
Almería 0,99 3 0,80 5 1.647,10 28 3.018,03 29 40 41 243 13
Autónoma de Barcelona 0,00 41 0,04 40 5.869,69 4 6.035,96 9 204 12 4941 1
Autónoma de Madrid 0,10 31 0.28 24 693,55 46 10.108,11 4 119 21 140 25
Barcelona 0,08 35 0,21 26 2.310,48 22 5.730,56 10 273 5 249 12
Burgos 0,17 24 0,49 10 691,39 47 642,59 47 34 43 40 43
Cádiz 0,32 17 0,90 3 1.348,07 35 2.428,63 37 82 31 128 29
Cantabria 1,11 2 0,55 9 5.022,20 8 13.027,82 2 43 38 576 3
Carlos III de Madrid 0,19 23 0,07 33 737,14 45 6.205,59 8 321 3 67 38
Castilla La-Mancha 0,00 45 0,00 43 1.107,61 39 3.899,74 20 172 14 164 20
Complutense de Madrid 0,20 22 0,19 27 1.680,86 26 2.540,36 36 17 45 9 46
Córdoba 0,97 4 0,47 12 3.528,18 14 3.666,11 22 70 34 69 36
Extremadura 0,13 29 0,06 37 1.014,27 41 4.898,06 16 11 46 24 44
Girona 0,00 42 0,12 31 2.834,48 18 5.017,49 14 265 6 305 8
Granada 0,43 12 0,36 17 1.933,31 25 810,74 46 119 20 108 32
Huelva 0,00 37 0,13 29 1.352,61 34 3.103,00 28 73 33 128 30
Islas Baleares 0,00 39 0,34 18 1.017,80 40 2.306,23 38 89 26 149 24
Jaén 0,37 16 0,22 25 1.448,74 32 1.887,81 40 8 47 150 23
Jaume I de Castellón 0,00 46 0,00 44 1.231,90 36 2.856,56 31 85 27 131 28
La Laguna 0,00 40 0,06 38 901,26 43 1.222,32 45 187 13 283 11
La Rioja 0,81 7 0,00 47 1.625,59 29 1.780,14 41 41 40 67 37
Las Palmas de Gran Canaria 0,14 25 0,07 34 5.315,79 7 3.312,88 25 153 17 236 15
León 0,12 30 0,43 14 1.653,32 27 2.765,19 34 91 25 156 22
LLeida 0,00 43 0,15 28 2.379,94 20 3.454,51 24 207 11 182 19
Málaga 0,95 5 0,42 15 3.000,42 17 2.281,29 39 56 35 131 27
Miguel Hernández de Elche 0,48 10 0,40 16 3.125,63 16 4.921,00 15 159 16 298 9
Murcia 0,06 36 0,28 23 1.362,15 33 2.603,14 35 83 29 187 18
Oviedo 0,59 8 0,31 20 2.648,26 19 3.217,74 26 148 18 283 10
Pablo de Olavide 0,00 38 0,00 41 1.117,07 38 2.877,76 30 42 39 5 47
País Vasco 0,08 34 0,07 35 3.662,22 11 3.118,00 27 307 4 475 4
Politécnica de Cartagena 0,00 47 0,63 7 4.134,97 9 5.639,60 11 83 30 83 35
Politécnica de Cataluña 0,94 6 1,17 1 8.157,62 2 12.282,57 3 245 7 388 6
Politécnica de Madrid 0,29 18 0,62 8 8.548,88 1 8.508,77 6 118 22 161 21
Politécnica de Valencia 1,53 1 0,87 4 6.837,75 3 18.194,64 1 3219 1 3181 2
Pompeu Fabra 0,00 44 0,12 30 3.537,19 13 3.900,37 19 76 32 137 26
Pública de Navarra 0,47 11 0,43 13 3.614,40 12 5.373,72 12 36 42 18 45
Rey Juan Carlos 0,14 26 0,09 32 1.499,99 31 2.812,03 33 25 44 52 42
Rovira i Virgili 0,13 27 0,00 42 5.427,70 6 9.737,44 5 104 24 104 33
Salamanca 0,20 21 0,29 21 995,80 42 1.745,29 42 55 36 55 39
Santiago de Compostela 0,41 14 0,05 39 5.431,64 5 7.569,99 7 499 2 238 14
Sevilla 0,53 9 0,48 11 1.224,90 37 3.938,14 18 114 23 443 5
València-Estudi General 0,10 32 0,07 36 3.234,52 15 4.359,03 17 223 10 114 31
Valladolid 0,10 33 0,00 45 2.151,49 23 1.410,71 44 233 8 53 41
Vigo 0,37 15 0,64 6 764,00 44 1.528,39 43 164 15 309 7
Zaragoza 0,24 20 0,29 22 4.007,67 10 5.344,54 13 123 19 96 34
Knowledge 
Transfer
Ratings 
HEI Comparison – Ranking Example (v)
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Research Question
• We found a considerable variability of the university position
(according to the indicator considered for the classification)
• Rankings overlook important aspects such as cultural and 
structural differences among university systems, or even among 
universities in the same system.
• To develop a new and innovative
methodology for comparing HEI
EVIDENCES
Some people use these limitations to delegitimize the ranking approach.
RESEARCH QUESTION
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Methodology
• Methodology: fuzzy cluster analysis
• Variables of classification: results obtained at first partitioning
k-means
• Variables at the k-means analysis:
Teaching: Student-teacher ratio (Stu/PDI)
Research: Articles ISI peer-reviewed journals/tenured teacher
(ISI/PDI)
Knowledge Transfer: % Patents applied by teacher (Pat/PDI)
• Sample: 47 Spanish Public Universities (year 2008)
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SPANISH PUBLIC UNIVERSITY CLASSIFICATION
Partitioning k-means algorithm Cluster
SPU Groups Statistics Est/PDI ISI/PDI Pat/PDI
Cluster 1
N=11
Minimum 15,23 0,17 0,00
Mean 16,12 0,31 0,32
Maximum 17,63 0,47 0,80
Cluster 2
N=20
Minimum 13,27 0,17 0,00
Mean 14,02 0,38 0,22
Maximum 15,03 0,70 0,90
Cluster 3
N=16
Minimum 10,44 0,17 0,00
Mean 12,14 0,34 0,41
Maximum 13,22 0,73 1,17
Total
N=47
Minimum 10,44 0,17 0,00
Mean 14,01 0,35 0,31
Maximum 17,63 0,73 1,17
TEACHING
RESEARCH
KNOWLEDGE 
TRANSFER
Results (i)
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Fuzzy Cluster
Applies the conventional cluster approach with greater flexibility to find out
whether universities can be in different clusters at the same time depending
on their degree of belonging
CLUSTER
Belongings ≥ 0,5 Belongings < 0,5
University University
Belongings
Functions
Alternative
Cluster
Belongings
Functions
Cluster 1 ULC URI UVI 0,4964 Cluster 2 0,3749
Teaching: UCO ULPGC USE 0,4857 Cluster 2 0,4587
High score at Est/PDI UGR UMA UALM 0,4823 Cluster 2 0,3397
Middle score at ISI/PDI UJA URJC
Low score at Pat/PDI
Cluster 2 UAL UDG UMU UBU 0,4332 Cluster 3 0,2950
Research: UAB UIB UOV UAM 0,3885 Cluster 3 0,3119
High score at ISI/PDI UCA UJI UPO
Middle score at Pat/PDI UCLM ULL URV
Low score at Est/PDI UCM ULE USC
UEX UMH UVEG
Cluster 3 UAH UPCT USAL UHU 0,4903 Cluster 2 0,3607
Knowledge Transfer: UCN UPC UVA UPF 0,4298 Cluster 2 0,3537
High score at Pat/PDI UCAR UPM UZA UB 0,3875 Cluster 2 0,3645
Middle score at ISI/PDI UDL UPV
Low score at Est/PDI EHU UPN
Cluster 1: 8 Universities
Cluster 2: 18 Universities
Cluster 3: 13 Universities
8 institutions can be classifies at the same time in diferent clusters (17,0%)
Results (ii)
SPANISH PUBLIC UNIVERSITY CLASSIFICATION
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Results (iii)
SPANISH PUBLIC UNIVERSITY CLASSIFICATION
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• The fuzzy cluster analysis increases the flexibility of the
k-means classification.
 K-means analysis obtains 3 cluster composed by 11 (teaching), 20
(research) and 16 (knowledge transfer) universities each one,
respectively.
 By the fuzzy cluster analysis some universities are reclassified in an
alternative cluster where the degree of belonging has the second
highest score.
 Teaching and research missions are complementary
 Research and knowledge transfer are complementary
 Teaching and knowledge transfer are substitutes
Making more flexible the classification of SPU into group 
based on their missions.
Conclusions (i)
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A) NOT ALL UNIVERSITIES PLAN THEIR STRATEGIES IN THE 
SAME WAY.
C) EVALUATIONS SHOULD TAKE ACCOUNT THE DIFFERENCES 
AMONG UNIVERSITY STRATEGIES.
B) THE CONSENSUS ABOUT WHICH INDICATORS ARE THE 
MOST APPROPIATE TO EVALUATE SPU IS NECESSARY.
-To improve the assignment of resources
-To promote quality in university processes
-To allow the establishment of comparisons
-To assess the “health” of the system 
Conclusions (ii)
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Further Research
We could include more variables in the conventional and fuzzy
cluster analysis, such as: running spending per student,
graduates on time, thesis by teaching holding a PhD
degree, income from grants and contracts, expenditures…
We could differentiate university assessment among
disciplines.
We could analyze regional differences at the Spanish context.
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